Introduction
The Radiological Physics Center (RPC) has used LiF:Mg.Ti-100 encapsulated powder for many years to measure dose delivered from photon or electron beams. The RPC has identified four characteristics of each batch of powder that influence the calculation of dose through the signal emitted by the powder when it is thermally stimulated, reproducibility, fading, lack of linear response and energy/block dependence. The gathered data on the four parameters from batch to batch has shown a remarkable repeatability that has been determined though the analysis of the commissioning data for the past 14 years. The variations in these factors have been studied and are presented in this poster.
Methodology
Reproducibility of the system has been the first characteristic determined for a new batch of TLD and the reader. Results show a uniformity in the response with a standard deviation of 1.2%. The fading of the signal between the time of irradiation and that of reading shows consistent repeatability from batch to batch and if the standards and the customer dosimeters are irradiated at the same time, the uncertainty in the fading is reduced even further (Fig 1) Figure1: Fading curve Figure 2 : System sensitivity for same reader
The sensitivity of the system is determined every session and it shows variability that depends mainly on the changes in the reflecting characteristics of the heating planchette and the dose response of each batch (Fig 2) . The system can be used with confidence with the value determined at each session. The changes in sensitivity from session to session follow a pattern that can be used as an indicator of the time to either clean up or change the planchet. The correction for the lack of linearity for each batch has shown that the dose related correction for this lack of linearity reproduces itself within 3%. The correction applied to each dosimeter irradiated under a beam of certain energy is has been determined for each batch of TLD. The correction factors for the various electron and photon energies have repeated themselves within a standard deviation that varies within 1.5%. Conclusions LiF:Mg.Ti-100 powder shows a predictable behavior in terms of the characteristics of fading, linearity and energy/block correction. The sensitivity or calibration factor for the system although variable it follows a pattern that allows the determination of maintenance actions through the observation of its change.
Work supported by PHS CA010953 awarded by NCI, DHHS
